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ABSTRACT: 

PURPOSE: To obtain a heat resisting alloy having superior impact value at high 
temps, by specifying the amounts of C, Cr, Mo, Co, etc. in an Ni-base heat 
resisting alloy, increasing the quantity of Ni, and adding Nb. 

CONSTITUTION: An Ni-base heat resisting alloy consists of, by weight, 
0.01∼0.10% C, 17∼20% Cr, 5∼8% Mo, 10∼15% Co, 1∼3% 
Al, 

2∼4% Ti, 0.5∼2.0% W, 0.002∼0.010% B, and 0.004∼0.02% N 
and/or 

0.01∼0.30% Nb. and further, as required, 0.005∼0.10% Zr and/or 
0.005∼0.20% REM, and the balance Ni with inevitable impurities. Since the 
alloy of this composition has superior impact value at high temps, as well as 
excellent tensile strength and creep rupture strength at ordinary and high 
temps, it can be suitably used as a material for e.g. turbine blade. 
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I . mm<o^^ 

(1) fift$«-C, C:0.0l'-O.lO%, 
Cr: l7-'20%. Mo: 5 8 56 . C o : 
I 0- I 5^. A£ : l-'S^, T i : 2-^ 
5«.W:0.5-2.0%. B 10.002-- 

0 . 0 I 0^. t)Xt/H : 0 . 0 0 4-^0 . 0 2 
96. Nb: 0 . Ol-'O .30%O^*.<?)l««r 

(2) mSi^-C. C : 0 . 0 1 0 . i 0%. 
C r : 1 7'-2 0 5« . M 0 : 5 8^. C 0 : 
1 0-^ 1 5%. AA : l--3%, T i : 2-* 
W : 0 . 5-^ 2 . 0 96. 8: 0.0 0 2 - 
O.OIO^. *J*t/N:0.00 4-'0.02 

^.NbiO.Ol-'O.SO^iO^^^Ol* 
*fcli2«, ?^iCZ r : 0 . 0 0 5 ^0 . 1 0 
REM: 0 . 005 --0 - 2 0^tf5^^<^l 



3 . f^m^um^tuim 
c ua t i t» <^ "c . 

sttf . C:0.02-'0.06?tf« 
Cr: 18-20?^. Mo:5.5'-756. 
C 0 : I l-- 1 Ail : 1 . 8'-2 . 3%. 

Ti:2.90'-3.25$«.W:0.8-' 
i:25«, B:0.004-0.0.l^. 

» j^tt as oft aw «t <^ ^ ^ * ^ " ^ " 
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ic.C.Cr.Mo.CocT) /< 7 V ;^ t ^ ® 

M o ( ^ y y 7^ ) : 5 8 56 
Lit. 

Co (3^<A^h) : 10--15^ 

C 0 tt^r.^,'^'St^^1Rts:iiriU^ii:i:kf>X c/iW/^ 
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Cr: 17-205«, MorS-S^. Co 
: 10-15%. Ail: 1-3%, TI : 2-4 
%.W:0. 5-2.0%, 8:0.00 2'- 
0.010%. ^JJ:C^N:0. 004-0. 02 
%.Nb : 0 . Ol-O . 30%(0^^<?)1«* 
fctt2tt, ? *=»»CS*«tt^»ilc; ex. Zr: 
0.005-0. 10%.REM;0.005- 
0 . 20%O9t&<Ol««fcl±2«. JfifiBNi« 

5. 

^ic. c <^^^ J: i N i 2£«^?*^ifc<^*^*fi 
ffl (1£S:%) (0«35aitbt^^<'^t:3i«-f a. 
c (iii 5^) : 0 . 0 1 - 0 . 1 0 % 

CliC r . T i t^^^ LXr$tit^^f&aLl'^ » 

J:^ifc^*t»*fc*5)Ci±0 . 0 l%JaJb**^F 
A £ ( r i ^ A) : 1 - 3 % 

^i^ticjtmxt} ^) , ceo X 9ft5cb»tf^ifc*itc 

« ;:C/35a»»*SFtt«:ffiT ?-tf6 0-c 3 %j;tT- i: 

T i (^i? : 2 - 4% 

T i liN i «J:t/Ail t^-a^UxffifiSfeKfcrSl 

!f i> tt-^-^x^i^^ftJtf^ii^iti-i^^x 4r%ur 

Vf C^f y ^ 7^7- :0. 5-2.0% 
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C , C r . M o . C 0 a>«^'<9 y ;t «:^aur 
citLfc. U*>UO:i*«'=>. ^^^.i^^^i-if ^ t 

B(;)5nv) :0. 002-0. 010% 

ticAa<Dt:o.oio stfWT>il«S Lfc. 

N (SIR) :0. 004-0. 02^ 
Nb(-:*-r) :0. 01-0. 30% 

0 . c 0 sf<n^^^^ 7 y ^ i-x ^ ^ (7)-^^ 

*^ftoT»4E:0 . 0 1%i:Ufc. ^fl: 
. Nb^:&fta>Ji»«:0 . Z 0 96 t I. It. 

Z T Ci^^3^'Jri») : 0 . 005—0 . 10 
96 

REM ^'»V^±mjt^<n i H^fttiiZnU 
ii) :0. 005-0-20% 

Z Tf)XtfR EM(i«»^^fe<7>i^a«tt4: J: U 

foCx cnh<r> i«^fcii2MWJ:i:'^^?tti 

0.0 0 5 %U±^^3^a<0;&5^V». L. 
-fSifi^liO . 1 0%WTtt-^ia)*<ft^*. — 

R EMtiN i 2S«;«fc6^toffijiaisft«:»si±? 
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tt «r « K (fe T t . W ih * t « *^ jes 11 « » 1# tt 4: 
?fc S ^ 6 -c 4 • 

0 . 0 0 z%&mt^-r^<o m^-^^ ^ nx^^ 

iCC . C r ,Mo . C 0 ^<7)a(.^^^<9 y^^^^OL 
T t N Oiaft-C« ^ J: ^ iSfl-CiO^l^ai* 

e^TR t 0 . 0 0 4 % ^ Ufc. U*»L, H^^ft 
A5#< iO:&t*»x.-5 -c^ia^<o»f «^tt*««Tf 
^acoilR 4:0.02%^:Ufc• N b (± 3S 
?^-2»<;5*^*^<c^3(5-C* y . Nb<;5^^Ci:o 

« X ? V 5^*^ e»SA S e U» 

»c J: a y -:/tttBr«ffi->^<og»a* A < -^-coic 

afc*:)ictto.oo 5 5»WJtiSt=fr 

<75-C0.. 2 0%l^T^:i-^>OA«ft^^*. 

Pli^l^ja LXtS J^tCl 5X30H(CSIi&L>t.l£ 
C»T. «»ia#»^*t U-C. I 1 2 1 10 X 4brjhl^ 
«*#!lfe^?&<OB3?&«f<bJ9iil-- 8 4 3-CX 2 4 br jhl 
i ^Bif^^^^ 7 6 0-CX 1 6 
hfmtbCk^^^^(OBZ ^i^f^J^m-^ S 1 6XX 
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«»>t (7. 5X10-2 mV/^ f-KSftJ*-) . 

( J I s 4#St«i^) »j:c^^ y - 
/fiSttrK»>1- ( J I S Z 2 2 7 2 u:mi«)t 

Slj^d 02'CC*j*'*r3 5 . 2kgf o^l^ffi 



























(kgf/««^ ) 






No. 


C 


Cr 


Mo 


Co 


Al 


Ti 




B 


N 


Nb 


2r 


REK 


Ni 


(f t • lbs) 


(hr) 


I 


0.042 


18.33 


5.78 


12.03 


1.84 


2.88 


1.10 


O.OOS 


0.007 








m 


15.3 


78.6 


183.8 




2 


0.029 


18.00 


5.54 


12.06 


1.93 


3.10 


1.05 


0.009 


o.ni 








ft 


17.4 


77.3 


175.5 


ft 


3 


0.042 


18.18 


5.80 


11. 17 


2.28 


2.97 


0.94 


0.008 


0.802 


0.12 






// 


19.0 


80.1 


198.7 


fr 


4 


0.031 


18.28 


5.81 


11.23 


1.95 


3.07 


0.99 


0.005 


O.005 


0.09 






// 


18.5 


79.5 


183.1 


// 


5 


0.038 


18.07 


5.74 


12.24 


1.99 


3.06 


1.04 


0.004 


o.on 




0.03 




n 


16.8 


78.8 


215.4 


fr 


r- 

8 


0.043 


18.31 


5.98 


11.31 


2.15 


3.04 


1.16 


0.008 


0.007 


0.08 




0.02 


ff 


20.4 


79.2 


224.8 


ff 


7 


0-013 


19.25 


5.61 


12.41 


2.09 


2.30 


1.05 


0.004 


0.005 








// 


15.4 


72. G 


111.6 




8 


0.010 


15.32 


6.01 


11.93 


1.96 


2.91 


0.97 


0.005 


0.002 


0.09 






// 


16.4 


70.9 


92.5 * 


ff 


3 


0.025 


15.01 


4.33 


9.54 


2.01 


3-05 


1.01 


0.007 


0.003 








// 


15.3 


73.1 


129.4 


ff 


10 


0.033 


18.33 


5.81 


12.09 


1.97 


2.38 


0.99 


0.008 


0.002 


0.006 






// 


13.3 


77.6 


178.6 


ft 


11 


0.040 


19.01 


5.89 


12. 12 


2.01 


3.09 


1.04 


0.004 


0.003 








ft 


12.5 


78.1 


198.2 


ff 

(U-520) 
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-f nfett3ti<0N i mm^^^^-ChhU - 5 2 0 « 

cnJC«Ut:C,Cr.Mo.Co fii^^y^ft^^^ 
6. 

Nl2SW«&^^tt. Sfi^-C- C : 0 . 0 1- 
0.10%, Cr: 17-20%. Mo:5 
-8%.Co:lO-'15%,Ail:l'-3 
%^ Ti :2-4%.W: 0,5-2.0%, 
8:0,002-0.010%. »J:CAN: 
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0 . 004-0.02%.Nb:0.01- 

0 . 30%(0^<>Ol«ifctt2S, 

Zr :0. 005-0. 10%. REM: 

0 . 005-0 . 2 0 %O'>h<n i&t,1titZ 

«. JRSN i « Xt/^lftte**'^** 



—291 — 



